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石油树脂、萜烯树脂、C9 石油树脂 4 种增黏剂，以及固体石蜡、高熔点微晶蜡 2
种蜡的用量对 EEA 热熔胶液性能的影响，从而得到性能较优的 PE 用溶剂型 EEA
热熔胶，其粘接 PE 的剥离强度可达 27.0 N/25mm。所得热熔胶配方如下：EEA 709 
14.5%（质量百分比，下同），氢化松香季戊四醇酯 3.8%，C5 石油树脂 6.2%，固




加量等条件对 EEA 水解度的影响。TGA 结果显示 EEA 水解后热稳定性提高；
接触角测试结果表明随着水解度增大，与水的接触角减小，即亲水性提高；粘接
PE 的剥离强度测试结果反映出在熔融指数较大的 EEA 709 上适当引入羧基基团
有助于提高树脂对 PE 的粘接强度。EEA 709 化学改性得到的 EA、丙烯酸单元
（AA）质量含量分别在 22.6%和 4.6%左右的 E-EA-AA 的溶解性和剥离强度均
优于 EEA 709 与 EAA 5980I 物理共混体系的，可用于配制 PE 用溶剂型热熔胶。 
最后，为进一步制得对 PE 具有更高粘接强度的改性树脂，以 BPO 为引发
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行了红外和核磁表征，确定合成了 EEA-g-MAH。通过正交试验和单因素实验分
析，得到接枝产物对 PE 粘接强度最大时的较优反应条件为 MAH、BPO 用量分
别为 EEA 质量的 30%、2%，在 90℃下反应 5h。探讨了接枝产物粘接 PE 的剥离
强度与接枝率的关系，发现接枝率在 1.6%左右时，剥离强度最大。考察了 MAH
用量、BPO 用量、温度、时间对接枝率及接枝产物对 PE 的粘接强度影响情况。
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Abstract 
    Since the advantages of hot-melt adhesives(HMAs) are obvious compared with 
other adhesives, they have been widely applied. With the development of new 
industries, especially heat transfer printing industry, the market demand for varieties  
of HMAs increases rapidly, so solvent HMAs are created. And polyethylene(PE) 
as the extensively used general-purpose plastics with poor adhesion, many products 
made of it have demand for solvent HMAs. Unfortunately, little of independent 
research has been put into solvent HMAs in domestic, so most of the solvent HMAs 
are imported from abroad, which costs much. Besides, imported products still exist 
some problems, for examle, the lack of specialization and pertinence to PE adhesion, 
low bonding strength to PE, and so on. In this article, in order to prepare new 
modified matrix resin and obtain the formula of solvent HMAs with high bonding 
strength to PE, ethylene-ethyl acrylate copolymers(EEA) had been modified with 
physical and chemical methods，which could be expected to reduce dependence on 
solvent HMAs import. 
Firstly, the adhesive performance to PE of several matrix resins were compared 
and chosen，including EEA, ethylene-vinyl acetate copolymer(EVA), ethylene-acrylic 
acid copolymer(EAA), ethylene-methyl acrylate copolymer(EMA), maleic anhydride 
grafted PE(PE-g-MAH), and so on. After this, influences of pentaerythritol ester of 
hydogenated rosin(PEHR), C5 petroleum resin, terpene resin, C9 petroleum resin and 
solid paraffin, microcrystalline wax with high melting point on properties of solvent 
EEA-based HMAs were studied. Then a solvent EEA-based HMA for PE with better 
adhesive properties was obtained, whose peel strength to PE was up to 27.0 N/25mm. 
The formula of the solvent EEA-based HMA was as follows: EEA 709, PEHR, C5 
petroleum resin, solid paraffin, fumed silica, toluene mass percentage were 14.5%, 
3.8%, 6.2%, 0.2%, 0.3%, 75% respectively. 
Secondly, EEA were hydrolyzed in strong alkaline conditions to amphiphilic 
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chemical reaction. The hydrolysis product was characterized by FT-IR and 
1
H-NMR. 
Effects of reaction temperature, time, molar ratio of sodium hydroxide and ethyl 
acrylate unit, the amount of toluene and ethanol on the hydrolysis degree were studied. 
Test results showed that hydrolysis products had higher thermal stability than EEA, 
and with the increasing degree of hydrolysis, contact angle with water decreased, 
which indicated wettalility of the resin surface improved. Further more, introducing 
proper amount of carboxyl groups to EEA 709 with higher melt index could improve 
the adhesive strength to PE. E-EA-AA with around 22.6% EA and 4.6% AA 
hydrolyzed from EEA 709 had better solubility properties and peel strength than EEA 
709-EAA 5980I blends, which could be used to prepare solvent HMAs for PE. 
    Finally, in order to obtain modified EEA with higher adhesive strength to PE,  
EEA 709 was modified by grafting, using maleic anhydride(MAH) and BPO as 
grafting monomer and initiator respectively. The analysis of FT-IR and 
1
H-NMR 
showed that the EEA-g-MAH was synthesised. Through orthogonal experiment and 
single factor experiment, the optimal reaction conditions to obtain grafted product 
with highest adhesive strength to PE were obtained as MAH and BPO amount was 30% 
and 2% of EEA’s mass respectively, reacted at the temperature of 90℃ for 5 hours. 
Rationship between grafting degree and peel strength was discussed, effects of the 
content of MAH, BPO, reaction temperature and time on grafting degree and adhesive 
strength of grafted products to PE were also studied. TGA results showed that the 
thermal stability of EEA-g-MAH was slightly improved with respect to EEA. 
Solubility properties test results showed that when the grafting rate was lower than 
1.7%, grafting product dissolved in toluene well, thus could be used to prepare solvent 
HMAs, and without adding other additives, the maximum peel strength to PE was up 
to 25.7 N/25mm. 
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表 1.1 热熔胶的主要应用 




































熔胶的发展最为迅速，通常一辆汽车需要使用到 4kg 左右的热熔胶。 
而我国直到上世纪 70 年代才对热熔胶进行研发投入，和国外相比是比较晚
的，且发展较为缓慢。1994 年我国热熔胶产量仅为 1 万吨，1995 年至 2004 年才
进入快速发展阶段，这期间热熔胶的应用得到井喷式发展，一批民营企业相继涌
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